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Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.004 A; 
R factor = 0.049; wR factor = 0.112; data-to-parameter ratio = 17.2. 



In the title compound, C 18 H 13 ClN 2 OS CH 3 OH, the dihedral 
angle between the benzimidazole group and the naphthyloxy 
moiety [82.89 (5)°] very near to orthogonality. The H atom in 
the flve-membered ring is disordered with equal occupancies 
at the two N atoms and the H atom of the methanolic hydroxy 
group is disordered with equal occupancies over two sites at 
the O atom. The methanol molecule acts as a hydrogen-bond 
acceptor for the amino H atom and donates a hydrogen bond 
to the nonprotonated ring N atom. As a result, chains are 
formed running along the a axis. 

Related literature 

For related literature on compound alpha, see: Rivera et al. 
(2004); Vera-Montenegro et al. (2003); Fairweather (2009); 
McConville et al. (2010). For the synthesis of compound alpha, 
see: Hernandez et al. (2002). 



Data collection 

Agilent Xcalibur (Atlas, Gemini) 
diffractometer 

Absorption correction: analytical 
(CrysAlis PRO; Agilent, 2012) 
r min = 0.785, r m „ = 0.945 



Refinement 

R[F 2 > 2a(F 2 )} = 0.049 

wR(F 2 ) = 0.112 

S = 1.03 

4118 reflections 

239 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



6945 measured reflections 
4118 independent reflections 
2706 reflections with I > 2a(I) 
R„, = 0.021 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.22 e A~ 3 

Ap mi „ = -0.27 e A~ 3 



D — 


H- • A 




D-H 


H- • A 


D- ■ A 


D-H- - A 


02 


-mo- 


■N2 


0.94 (12) 


1.87 (11) 


2.768 (2) 


158 (7) 


02 


-H20- 


■Nl 1 


0.76 (11) 


2.04 (11) 


2.781 (3) 


162 (9) 


Nl 


-niN- 


■02" 


0.84 (8) 


2.03 (8) 


2.781 (3) 


148 (7) 


N2 


-H2N- 


■02 


0.80 (9) 


1.99 (9) 


2.768 (2) 


164 (7) 



Symmetry codes: (i) x — 1, y, z; (ii) x+ 1, y, z. 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement 
CrysAlis PRO; data reduction: CrysAlis RED (Agilent, 2012) 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) 
molecular graphics: Mercury (Macrae et al, 2006); software used to 
prepare material for publication: WinGX (Farrugia, 2012). 

This work was supported by the Direction General de 
Asuntos del Personal Academico (DGAPA) with the project 
IT201113. MFA is indebted to Dr A. L. Maldonado-Herme- 
negildo for useful comments. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT6948). 




Experimental 

Crystal data 

Ci S H 13 ClN 2 OSCH40 
M, = 372.85 
Triclinic, PI 



a = 7.4094 (6) A 
b = 9.1941 (8) A 
c = 14.4253 (11) A 
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5-Chloro-2-methylsulfanyl-6-(naphthalen-1 -yloxy)-1 H-benzimidazole methanol 
monosolvate 

Miguel Flores-Ramos, Rafael Castillo, Alicia Hernandez-Campos and Marcos Flores-Alamo 

1 . Comment 

5-Chloro-2-(methylthio)-6-(l-naphthyloxy)-l//-benzimidazole (named compound Alpha) is a bioisostere of 
triclabendazole (TCBZ), the drug of choice for the treatment of fasciolosis caused by liver fluke in cattle and humans 
(Fairweather, 2009). Compound Alpha, synthesized by our research group, (Hernandez et al, 2002) proved to be as 
active as triclabendazole in cattle (Vera-Montenegro et al 2003; Rivera et al, 2004) and it acts in a similar way. Electron 
microscopy studies have shown that compound alpha affects the stability and integrity of microtubules in agreement with 
the action mechanisms of benzimidazoles anthelmintics (McConville et al, 2010). However, the way in which TCBZ and 
compound Alpha interact at the molecular level with tubulin is still unknown. To establish the structure of compound 
alpha and its characteristics, we present the crystal structure of the title compound, useful for further modeling studies. 

The asymmetric unit consist of the one molecule of 5-chloro-2-(methylthio)-6-(l-naphthyloxy)-l//-benzimidazole and 
one molecule of methanol (Figure 1). The benzimidazole group (plane 1) is coplanar with r.m.s. deviation of fitted atoms 
= 0.0592, in the same way for the naphthyloxy nucleus (plane 2) with r.m.s. deviation of fitted atoms = 0.0169, the angle 
between planes 1 and 2 are 83.99 (4) ° very near to orthogonality (90°), The C18 methylthio group is 0.1371 A out of 
plane of the benzimidazole (plane 1). 

The molecules are connected by N-H—O and O-H— N hydrogen bonds to chains running along the base vector [1 0 0] 
(Figure 2). 

2. Experimental 

The title compound, was prepared according to the procedure reported by Hernandez et al (2002). Single crystals were 
obtained from 2 g of compound alpha with 14 ml of methanol at 80 °C approximately, slow evaporation at room 
temperature of methanol afforded crystals suitable for X-ray diffraction resulting in 1.5 g of flat colourless crystals (yield 
75%). 1//-NMR (DMSO-d6, 300 MHz) S: 2.12 (3H, s, S— CH 3 ), 6.67 (IH, d, J=7.2 Hz, H-2'), 7.31 (IH, s, H-4), 7.40 
(\H, t, Jl=7.9, J2=8.0 Hz, H-3'), 7.59-7.64 (2H, m, H-6', H-7'), 7.68 (IH, d, J=8.3 Hz, H-4'), 7.75 (IH, s, H-7), 7.97-8.03 
(IH, m, H-5'), 8.28-8.32 (IH, m, H-8'), 12.79 (IH, br, NH) 13 C-NMR (DMSO-d6, 75 MHz) d: 13.46 (S— CH 3 ), 102.95 
(C-7), 110.20 (C-2'), 113.16 (C-4), 119.70 (C-8'), 120.83 (C-5), 122.04 (C-4'), 123.80 (C-8'a), 124.12 (C-3'), 124.66 
(C-60,125.25 (C-7'), 126.21 (C-5'), 128.72 (C-4'a), 131.34 (C-3a), 133.08 (C-7a), 148.05 (C-l'), 150.75 (C-2), 152.03 
(C-6). MS (EI) mlz 340 (M+), 305, 290. 

3. Refinement 

H atoms attached to C atoms were placed in geometrically idealized positions, and refined as riding on their parent atoms, 
with C— H distances fixed to 0.98 (methyl CH 3 ), 0.99 (methylene CH 2 ) and 1.00 A (methine CH), and with (7 1S „(H) = 
1.5{7eq(methyl C) or 1.2C/ eq (C). The H atoms bonded to N and O are disordered over two equally occupied positions. 
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Computing details 

Data collection: CrysAlis PRO (Agilent, 2012); cell refinement: CrysAlis PRO (Agilent, 2012); data reduction: CrysAlis 
RED (Agilent, 2012); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: Mercury (Macrae et al, 2006); software used to prepare 
material for publication: W/wGX(Farrugia, 2012). 




Figure 1 

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 40% probability level and H 
atoms are shown as circles of arbitrary size. 




Figure 2 

Crystal structure of the title compound viewed along the c-axis, showing the N — H-0 and O — H— N hydrogen bond 
extending along the a-b plane. Only one site of the disordered H atoms is shown. 
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5-Chloro-2-methylsulfanyl-6-(naphthalen-1 -yloxy)-1 H-benzimidazole methanol monosolvate 



Crystal data 

C 18 H 13 C1N 2 0S-CH 4 0 
M r = 372.85_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.4094 (6) A 

6 = 9.1941 (8) A 
c= 14.4253 (11) A 
a = 73.978 (7)° 

^ = 75.315 (7)° 

7 = 75.136 (7)° 
V= 895.09 (14) A 3 

Data collection 

Agilent Xcalibur (Atlas, Gemini) 

diffractometer 
Graphite monochromator 
Detector resolution: 10.4685 pixels mm' 1 
co scans 

Absorption correction: analytical 
(CrysAlis PRO; Agilent, 2012) 
T mm = 0.785, r max = 0.945 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.049 

wR(F 1 ) = 0.112 

S = 1.03 

4118 reflections 

239 parameters 

0 restraints 



Z=2 

P(000) = 388 

D x = 1.383 MgnT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1801 reflections 

0 = 3.7-29.3° 

ju = 0.35 mnT 1 

r=298 K 

Needle, colourless 

0.6 x 0.56 x 0.17 mm 



6945 measured reflections 
4118 independent reflections 
2706 reflections with I > 2a(T) 
P int = 0.021 

# max = 29.4°, 0 mm = 3.7° 
h = -9^9 
A: = -11^12 
/ = -19— 16 



H atoms treated by a mixture of independent 

and constrained refinement 
w = ll[a\F a 2 ) + (0.037 IP) 2 + 0.2903P] 

where P = (P 0 2 + 2P c 2 )/3 
(A/ f r) max < 0.001 
Ay9 max = 0.22 e A~ 3 
Ap mm = -0.27 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. H1N HIO and H2N H20 disordered over two sites with occupancies 0.50:0.50 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


U- *ITJ 


Occ. (<1) 


Cll 


0.69760(10) 


1.27046 (8) 


0.30171 (5) 


0.0685 (2) 
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01 


1.0904 (3) 


1.32293 (17) 


0.25994 (12) 
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Nl 


1.3436 (3) 


0.9102 (2) 


0.07959 (14) 


0.0411 (5) 




N2 


1.0553 (2) 
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0.09667 (14) 


0.0369 (4) 




CI 


1.1882 (3) 


1.4079 (2) 


0.37612 (16) 


0.0384 (5) 




C2 


1.1589 (3) 


1.5608 (3) 


0.31968 (17) 


0.0461 (6) 




H2 


1.1211 


1.5819 


0.2598 


0.055* 





Acta Cryst. (2014). E70, o77 



sup-3 



supplementary materials 



C3 


1 1 O C 7 / A\ 

1.1857 (4) 


1.6782 (3) 


A IC^OC /1AA 

0.35235 (19) 


A A C O 1 //"\ 

0.0531 (6) 




H3 


1.165o 


1 no/; 
1. / /50 


A "} 1 A C 

0.3145 


A A/C A * 
0.064* 




C4 


1.2426 (3) 


1 CA OO (1\ 
1.6455 (3) 


A A A OA /OA 

U.442U (2) 


0.05 / / (/) 




T T A 

H4 


1.2598 


1.7295 


0.4638 


A A/"Ask 

0.069* 




C5 


1 otoa /">a 

1.2/29 (3) 


1 CAOiC /"JA 

1.5026 (3) 


A A m I 1 /I OA 

0.49 / 13 (19) 


A AC 1 C 

0.0535 (6) 




H5 


1.3111 


1.4847 


0.5566 


0.064* 




Cb 


1 O /I 

1.2452 (3) 


1.3 / 15 (3) 


A A££QQ /1 H\ 

0. 40055 (1 /) 


A A/1 A 1 /CA 

0.0441 (5) 




C7 


1.2791 (4) 


1.2237 (3) 


A /1A\ 

0.52271 (19) 


0.0576 (7) 




T_T"7 


1.3zl J 


1 OAOI 
1.Z025 


A CQ 1 A 
0.3514 


a n^o* 
U.Uby 




Co 


1 0 /i 01 //i a 
1.2453 (4) 


1.10/O (3) 


A /1AO"} /OA 

0.4923 (2) 


A A/CO 1 /T\ 

U.Ub21 (/) 




T TO 


1 '"» /^aa 

1.2699 


1 AATI 

1.0073 


AC") rtl 

0.5302 


0.075* 




C9 


1.1 oi / (4) 


1 nz:'} /1 a 

1.1363 (3) 


A Af\A 1 A /1 OA 

0.40414 (15) 


A AC C 1 f £L\ 
0.0551 (6) 




H9 


1 1 £.f\C 

1.1605 


1.05 59 


A 1 0/1 1 

0.3543 


A A/££* 

O.Ooo* 




CIO 


1.1556 (3) 


1 TO! /I A 
1.252/ (3) 


a "} a nan / 1 £\ 
0.34 /9 / (lo) 


A A/IIO f C\ 

0.0432 (5) 




/-II 1 

Cll 


1.2346 (3) 


1 1 1 C O /") A 

1.1258 (3) 


a 1 nc\m / 1 i\ 

0.17067 (17) 


f\ (\ A A A /C\ 

0.0444 (5) 




T_ri 1 
Hi 1 


1.3 536 


11/1 O/C 

1.14©o 


A 1 /^^C 

0. Io2o 


A AC 1 * 

0.053* 




Clz 


1 at^a 
1 .U /50 (3 ) 


1 OA/in 

1.2040 (2) 


a 00000 ( \ n\ 
\j.LLLLL \\ 1) 


A A/1 C A //^ 

0.0450 (6) 




C1J 


A QC\CC S1\ 

0.5955 (3) 


1 1 H(\A /OA 

1.1 /U4 (2) 


f\ TJ A A A /1 n\ 

0.25444 (1 /) 


A A/1 /I /I /CA 

0.0444 (5) 




C14 


A O "7 1 /I /I A 

0.8714 (3) 


1 ACO/T /T\ 

1.0586 (2) 


0.19396 (17) 


A A A 1 1 /C\ 

0.0431 (5) 




T T 1 /I 


A *7C 1 O 

0.7518 


1 AIT) 

1.0373 


A O A 1 1 

0.2013 


A ACO A 

0.052* 




C15 


1.0327 (3) 


A nine /T\ 

0.9795 (2) 


A 1 A 1 AO 

0.14192 (15) 


A AT C O /C\ 

0.0358 (5) 




C16 


1.2126 (3) 


1 A 1 1 /I /"^A 

1.0114 (2) 


A 1 OAO/" /1 /"\ 

0.13086 (16) 


A A") HA /C\ 

0.0374 (5) 




C17 


1 O /I O /I /O \ 

1.2414 (3) 


A OOOO ZO\ 

0.8228 (2) 


A A/T 1 £. A f~\ C\ 

0.06164 (15) 


A AT 7 1 /f \ 

0.0371 (5) 




C18 


Lib /b (3) 


U.5843 (3) 


A AAOO ZO\ 

0.0052 (2) 


A AC A A 

U.U54y (b) 




T T 1 O A 

H18A 


1.2152 


A /I A A O 

0.4998 


A AO /I O 

—0.0242 


A AOO * 

0.082* 




H18B 


1.0703 


0.6574 


A A1 "> 

-0.023 


A A O rfs 

0.082* 




H18C 


1.1152 


0.5462 


0.0761 


A A O rfs 

0.05Z* 




/~\o 
Uz 


ATI'?/: \ 
0. /13b (3) 


A nnc\1 ZO\ 

0. / /9 3 (2) 


a 1 nnoA /1 c\ 
0.10/54 (15) 


0.0633 (6) 




ciy 


A tin ( a\ 

U.b /53 (4) 


U.b8j(J (4) 


A OAA1 /O 1 * 

0.2003 (2) 


A AAAO / 1 1 \ 
0.0905 (11) 




T T 1 A A 

H19A 


A 1 CI 

0.bl57 


A O" /I A O 

0.7443 


A O A O 1 

0.2481 


A 1 ") £ * 

0.13b* 




T-T1 OR 


A 709? 

w. / yzz 


u.o 1 00 


0 917 

U.z 1 / 


U. 1 JO 




H19C 


0.5916 


0.6191 


0.1996 


0.13b* 




HIO 


0.837 (16) 


0.801 (9) 


0.088 (6) 


0.13b* 


0.5 


H20 


0.621 (15) 


0.832 (10) 


0.095 (7) 


0.13b* 


0.5 


H1N 


1.463 (12) 


0.896 (8) 


0.068 (5) 


0.109* 


0.5 


H2N 


0.969 (12) 


0.823 (8) 


0.094 (5) 


0.109* 


0.5 


Atomic displacement parameters (A 2 ) 
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U.U3 / I (lz) 


A A/1 07 /I 0 A 

U.U4Z / (13) 


A A A 1 C /1 AA 

— U.UU13 (1U) 


A AAOC (A AA 
— U.UU ID (1U) 


A AA/1 1 / 1 AA 

— U.UU41 (1U) 


C14 


a ao 0*7 / 1 1 \ 
U.U33 / (11) 


A A/1 1/1/1 OA 

U.U414 (lz) 


A AC A/1 / 1 /I A 

U.U3U4 (14) 


A AAOO ( 1 AA 

—\)\)\)iSL (1U) 


A A 1 A A / 1 AA 

— U.U1UU (1U) 


A AAO 1 /1 1 A 

—\j.W2l (11) 




o rm s n 

U.U J 1 J ^iu^j 


^ 1 1 J 




—0 007Q (Qi 
U. wu / y \y ) 


—00171 (Q\ 
u.uizi \y ) 


—0 OOO^t (Qi 
W.UWUJ yy ' 


C16 


0.0327 (11) 


0.0373 (12) 


0.0405 (12) 


-0.0097 (9) 


-0.0078 (9) 


-0.0030(10) 


C17 


0.0318 (11) 


0.0378 (11) 


0.0406 (12) 


-0.0084 (9) 


-0.0095 (9) 


-0.0033 (10) 


C18 


0.0492 (14) 


0.0552 (15) 


0.0708 (17) 


-0.0150(12) 


-0.0165 (13) 


-0.0228 (13) 


02 


0.0351 (9) 


0.0765 (13) 


0.0721 (13) 


-0.0194 (9) 


-0.0170 (9) 


0.0068 (10) 


C19 


0.0643 (19) 


0.110(3) 


0.082 (2) 


-0.0294 (19) 


-0.0245 (17) 


0.025 (2) 



Geometric parameters (A, ") 



P11 PI 3 


1 tl\ 
1 . / J 1 \L) 


P7 PS 


1 (A\ 
I .JHy [H ) 


Q1 PI 7 

ol CI / 


1 7Tfi tl\ 
I./jD \L ) 


C / — rl / 


0 Q'* 


Q1 P 1 °. 
o 1 — C 1 0 


1 700 fl\ 
1. ly\) \L) 


PR PQ 

Co — cy 




m pi 9 

\J 1 — V 1 z 


1 ^SQ (X\ 

1.JG7 \J) 


PR 148 
v 0 — no 


0 Q^ 


ni pi o 

W 1 V. 1 u 


1 T.QA fT,\ 


PQ P1 0 


I.JOI \J) 


XT 1 P 1 7 
IN I K^l 1 


1 ^41 ^"1 


PQ HQ 

cy — rl v 


0 Q^ 


KT1 P1 

IN 1 v 1 U 


1 ^81 (T\ 

I.JOI 1 J 1 


P1 1 PI 9 


1 ^79 

I . j / Z yjj 


Nl— HIN 


0.84 (8) 


Cll— C16 


1.390 (3) 


N2— C17 


1.338 (3) 


Cll— Hll 


0.93 


N2— CI 5 


1.386 (3) 


C12— C13 


1.399 (3) 


N2— H2N 


0.80 (9) 


C13— C14 


1.381 (3) 


CI— C2 


1.410(3) 


C14— C15 


1.386 (3) 


CI— C10 


1.413 (3) 


C14— H14 


0.93 


CI— C6 


1.421 (3) 


C15— C16 


1.398 (3) 


C2— C3 


1.365 (3) 


C18— H18A 


0.96 


C2— H2 


0.93 


C18— H18B 


0.96 


C3— C4 


1.396 (3) 


C18— H18C 


0.96 


C3— H3 


0.93 


02— CI 9 


1.388 (3) 


C4— C5 


1.354 (3) 


02— HIO 


0.94 (12) 


C4— H4 


0.93 


02— H20 


0.76(11) 


C5— C6 


1.407 (3) 


C19— H19A 


0.96 


C5— H5 


0.93 


C19— H19B 


0.96 


C6— C7 


1.412(3) 


C19— H19C 


0.96 


C17— SI— C18 


101.75 (11) 


01— C10— CI 


114.46(1: 


C12— 01— C10 


117.61 (16) 


C12— Cll— C16 


117.8 (2) 


C17— Nl— C16 


105.61 (17) 


C12— Cll— Hll 


121.1 


C17— Nl— HIN 


125 (5) 


C16— Cll— Hll 


121.1 


C16— Nl— HIN 


129 (5) 


Cll— C12— 01 


119.4 (2) 


CI 7— N2— C15 


105.35 (17) 


Cll— C12— C13 


121.4(2) 


CI 7— N2— H2N 


130(5) 


01— C12— C13 


119.2(2) 
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C15 — N2 — H2N 
C2— CI— CIO 
C2— CI— C6 
CIO— CI— C6 
C3— C2— CI 
C3— C2— H2 
CI— C2— H2 
C2— C3— C4 
C2— C3— H3 
C4— C3— H3 
C5— C4— C3 
C5— C4— H4 
C3— C4— H4 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C5— C6— C7 
C5— C6— CI 
C7— C6— CI 
C8— C7— C6 
C8— C7— H7 
C6— C7— H7 
C7— C8— C9 
C7— C8— H8 
C9— C8— H8 
CIO— C9— C8 
CIO— C9— H9 
C8— C9— H9 
C9— CIO— 01 
C9— CIO— CI 



124 (5) 

123.0 (2) 

119.1 (2) 
117.9(2) 

120.5 (2) 
119.8 
119.8 

120.6 (2) 
119.7 
119.7 

120.0 (2) 
120 

120 

121.8 (2) 

119.1 

119.1 

123.1 (2) 
118.0(2) 
118.9(2) 
121.1 (2) 
119.5 
119.5 
120.8 (2) 
119.6 
119.6 
119.5 (2) 
120.3 
120.3 

123.7 (2) 

121.8 (2) 



C14— CI 3— C12 
CI 4— CI 3— Cll 
CI 2— CI 3— Cll 
C13— C14— C15 
C13— C14— H14 
C15— C14— H14 
N2— CI 5— C14 
N2— CI 5— C16 
C14— C15— C16 
Nl— C16— Cll 
Nl— C16— C15 
Cll— C16— C15 
N2— CI 7— Nl 
N2— CI 7— SI 
Nl— C17— SI 
SI— CI 8— HI 8 A 
SI— C18— H18B 
H18A— C18— H18B 
SI— C18— H18C 
H18A— CI 8— H18C 
H18B— CI 8— H18C 
CI 9— 02— H10 
CI 9— 02— H20 
02— CI 9— HI 9 A 
02— CI 9— HI 9B 
H19A— CI 9— H19B 
02— CI 9— HI 9C 
H19A— CI 9— H19C 
H19B— CI 9— H19C 



121.3 (2) 
118.85 (18) 

119.81 (18) 
117.3(2) 
121.4 
121.4 

130.70(19) 

107.82 (18) 

121.4 (2) 
131.58 (19) 
107.67 (18) 
120.7 (2) 
113.55 (19) 
126.69(16) 
119.75 (15) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
116(5) 
110(7) 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 



CIO— CI— C2— C3 
C6— CI— C2— C3 
CI— C2— C3— C4 
C2— C3— C4— C5 
C3— C4— C5— C6 
C4— C5— C6— C7 
C4— C5— C6— CI 
C2— CI— C6— C5 
CIO— CI— C6— C5 
C2— CI— C6— C7 
CIO— CI— C6— C7 
C5— C6— C7— C8 
CI— C6— C7— C8 
C6— C7— C8— C9 
C7— C8— C9— CIO 
C8— C9— CIO— 01 
C8— C9— CIO— CI 
C12— 01— CIO— C9 



177.5 (2) 
-0.8 (3) 
0.1 (4) 
0.4 (4) 
-0.1(4) 
179.9 (2) 
-0.5 (3) 
1.0 (3) 
-177.3 (2) 
-179.4(2) 
2.3 (3) 
178.0 (2) 
-1.6(4) 
-0.2 (4) 
1.2(4) 
-179.4 (2) 
-0.5 (4) 
-7.8 (3) 



CIO— 01— C12— C13 
Cll— C12— C13— C14 
01— C12— C13— C14 
Cll— C12— C13— Cll 
01— C12— C13— Cll 
C12— C13— C14— C15 
Cll— C13— C14— C15 
CI 7— N2— CI 5— C14 
CI 7— N2— CI 5— C16 
CI 3— CI 4— CI 5— N2 
C13— C14— C15— C16 
C17— Nl— C16— Cll 
C17— Nl— C16— C15 
C12— Cll— C16— Nl 
C12— Cll— C16— C15 
N2— CI 5— CI 6— Nl 
C14— C15— C16— Nl 
N2— CI 5— CI 6— Cll 



101.8 (2) 
-0.9 (3) 
176.64(19) 
179.13 (17) 
-3.4 (3) 
0.9 (3) 
-179.11 (16) 
-177.1 (2) 
0.6 (2) 
177.4 (2) 
0.0 (3) 
178.3 (2) 
0.0 (2) 
-177.1 (2) 
1.0(3) 
-0.4 (2) 
177.52 (19) 
-178.92 (19) 
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C12— 01— CIO— Cl 
C2— CI— CIO— C9 
C6— Cl— CIO— C9 
C2— Cl— CIO— 01 
C6— Cl— CIO— 01 
C16— Cll— C12— 01 
C16— Cll— C12— C13 
CIO— 01— C12— Cll 



173.2 (2) 
-179.5 (2) 
-1.3 (3) 
-0.5 (3) 
177.75 (18) 
-177.63 (18) 
-0.1 (3) 
-80.6 (3) 



C14— C15— C16— Cll 
C15— N2— C17— Nl 
C15— N2— C17— SI 
C16— Nl— C17— N2 
C16— Nl— C17— SI 
C18— SI— C17— N2 
C18— SI— C17— Nl 



-1.0 (3) 
-0.6 (2) 
178.42 (16) 
0.4 (2) 
-178.71 (15) 
-5.5 (2) 
173.50 (18) 



Hydrogen-bond geometry (A, °) 



D—K-A D — H K-A D-A D — K-A 



02— mo- 


-N2 


0.94 (12) 


1.87(11) 


2.768 (2) 


158(7) 


02— mo- 


•Nl' 


0.76(11) 


2.04(11) 


2.781 (3) 


162 (9) 


Nl— KIN- 


•02" 


0.84 (8) 


2.03 (8) 


2.781 (3) 


148 (7) 


N2 — K2N- 


02 


0.80 (9) 


1.99 (9) 


2.768 (2) 


164 (7) 



Symmetry codes: (i)x-l,y, z; (v)x+l,y, z. 
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